Surface engineering for long-term culturing of mesenchymal stem cell microarrays.
The cell microarray format can recreate a multitude of cell microenvironments on a single chip using only minimal amounts of reagent. In this study, we describe surface modifications to passivate cell microarrays, aiming to adapt the platform to the study of stem cell behavior over long-term culture periods. Functionalization of glass slides with (3-glycidyloxypropyl) trimethoxysilane enabled covalent anchoring of extracellular matrix proteins on microscale spots printed by a robotic contact printer. Subsequently, the surface was passivated by bovine serum albumin (BSA) or poly(ethylene glycol)bisamine (A-PEG) with molecular weights of 3000, 6000, and 10 000 Da. Cloud-point conditions for A-PEG grafting were attained that were compatible with protein deposition. Passivation strategies were assessed by culturing mesenchymal stem cells on the microarray platform. While both BSA and A-PEG passivation initially blocked cell adhesion between the printed spots, only A-PEG grafting was able to maintain cell pattern integrity over the entire culture period of 3 weeks.